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AUTOTETRAPLOID GRAPES 
Figure 1 
| cedling J 17-86 Clusters of Fy (Zinfandel 41) selfed, from vine showing high tertils 

B—Seedling J 19-6. Clusters of (Zintandel 4n) ” (Folle blanche 4), from vine 

fertility. ¢ Seedling J 17-83. Clusters of Fy (Zinfandel 4) selfed, from vine showing 
tertility. /)—Seedling J 19-3. Clusters of (Zinfandel 4n) & (Folle blanche 41) from vine show 
ing low fertility 1-1), 1/3 &. bk-—-Photomicrograph of a metaphase plate from seedling © 
(Zinfandel 4) having low fertility; 20 bivalents + 7 quadrivalents + 2 trivalents + 2 univa 
lents. /—-Photomicrograph of a metaphase plate from seedling of (Zinfandel 4n) % (Folle 
blanche 4n) having low fertility; 18 bivalents + 8 quadrivalents + 2 trivalents + 2 univalent 
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CYTOGENETICS OF VITIS 
II. Chromosome Behavior and the Fertility of Some Autotetraploid 
Derivatives of Vitis vinifera L. 
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Self-fertility of parents and seedlings 
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the various diploid and autotetraploid parental 
vines as well as by their hybrid and inbred 
derivatives is presented in Table I] 

Pollen functioned as well from vines of low 
self-fertility as from vines of high) self-fer 
tility. Pollen of Cornichon 4n gave a signifi 
cantly lower set than did the pollen of Corni 
chon 2n, Apparently, on diploid styles haploid 
pollen appears to function more readily than 
does diploid pollen. There is a very high per 
centage of “floaters” that 
partly lacking in endosperm and, when planted 
rarely germinate when the autotetraploid 1 
used as the pollen parent!4 


male 


hollow seeds are 


Functional ovules of the tetraploids 


The ability of the variou 
parental vines and derivatives to set seed when 
outerossed with haploid pollen was tested us 
ing the diploid V’. rupestris St. George. Re 
sults shown in Table IT indicate a high cor 
relation between the self-fertility of the 
and the fertility as tested with haploid 
pollen vines showing high self-fertility 
have also a high percentage of functional 
ovules when outcrossed. Hybrid seedlings of 
low self-fertility tend to have a greater num 
ber of “floaters” than those of high fertility 
Inbred seedlings do not show this trend. The 
percentage of “floaters” is reduced when the 
autotetraploid is used as the female parent 


intotetraploid 


vine 
ovule 
‘| hose 


Pollen germination 


tests were made after the pol 
Germination of freshly gath 


higher than indi 


(aermination 
lination season 


ered pollen 1s considerably 








Alley: ¢ Vtogenetics of 
t sults. The 
wr pollen that has aged from 
veeks at room temper 7 
ndicates 


pre sel 


vines. 1O0 
( tion, am in one inbred 
ature 7 é asional 
that germination < poles 
liploid was much higher than 

from tetraploid vines. No ant differ 
ence n germinati could be demonstrated 
1 vines of the different classe ol li 
ertility Hybrid seedlings tend 
iwher germination than inbred 


quadrival 
vines 
Signiitie 


mi 


etweel 


mietime 
As only 
Chromosome pairing at metaphase I 


xamimed, the 
tt | 
ne mew 


hive 


relative freque 

romosomes ‘ ( 1 } sutotetr 
ire approximatel me wim length ; quadri 
shase | With practice . 
uish between univalent 
ind quadrivalent 


juadrival nts 


Ve 
Multivalent 
are gnized ¢ 
lobing 

con derable 
determinatiot 


volumetri 
error may ! 
1. Usually quadrivalent 
ngs S11 atistactory mear 


| The iutotetrap 
total « j great difference 
ompletely low fertilit 


TABLE I 


Self-fertility and pollen germination of parental varieties and selected I 


seedlings 1947-1950 
» 








19% The Journal 
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and Zintandel was the most irregular. Vines very low ovule or self-tertility of the diploid 
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AMINO ACID TURNOVER IN BRAIN 
COMPARED WITH TURNOVER IN OTHER TISSUES 


Josepn W. Stite* 


has been CON 
compare the 
turnover 


N EXPERIMENT 
to 

abil aie id 
tissue of mice with that of other organs 
The technique used differs 


rate of 


brain 


ducted 
in 


and tissues 
omewhat from the usual approach to 
the problem of protein turnover, In 
stead of employing the classical Schoen 
heimer technique of introducing tagged 
unino acids into fully formed animals, 
Cy, labeled amino acids were built into 
mice by feeding these substances to the 
dam during the gestation and lactation 
Then the nm certain 


period “rundown” 


‘George Washington University 
Roberts in providing the 
Dr. Roberts and Dr. Dean Cow 
level radioactivity assay by Dr. Ariel G 
of Walter Reed Army Institute of Research are 


Washington, 
Cy labeled glycine and 
of the Carnegic 
Schrodt and the assistance of 


tissues was followed by killing the muce 
at various intervals after Cy4 feeding had 
stopped. A similar approach to the prob 
lem of hydrogen turnover has recent], 
heen reported by Thompson and Ballou® 
They produced some rats whose dams 
were fed water containing tritium oxide 
during pregnancy and lactation, After 
the young rats were continued 
until they 


weaning, 
on the tritium labeled 
were six months of age. The dams and 
the young were killed at various inter 
vals after the tritium administration had 
stopped and the individual tissues ana 


water 


The of Dr. Richard B 
used in this experiment, the advice oi} 
of Terrestrial Magnetism, the low 
Mrs. Mary Melauehlis 


acknowledged 
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Institute 


generosity 


gratefully 
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lvzed tor tritium content \Ithough the Phe wet tissue unpl were weighed 


metaboli pathways of tritium differ aud then homogenized in glas homoge 


g 
vreatly from those of Cy,4 labeled glycine nizers (manual type), adding sufheient 
and serine the substances used in the distilled water to effect complete ho 
present study It is interesting that the mogenization. The homogenate was then 
results here reported, like those of — transferred to a Buchner porcelain fun 


‘| hompson anid Jallou’, indicate that nel fitted with a retentive filter papel 
there are great differences in the degree over the perforated surtace, Sucthon wa 
of dynamism of the constituents of dif apphed to the side arm of the funnel 
ferent body tissues and the fluid extracted and disearded 


The hvpothesis which sugges the Phe homogenized tissue on the filtes pa 


experiment reported here was that since — per was then dried and counted tor 20 
mutosis with cell renewal does not occur iititite Ol longvet in oa thin walled, pi 


in adult nervous tissue, there may Ie flow, low-level Geiger counter, Massive 
relative (perhay s absolute) stability n Won shiel ling and anti-comeidence 
lear amino acids of nerve cells as | counters were used to accomplish back 
ed with cytoplasmic amino acids ground reduction Phe counting error © 
ve cells and as compared with all this mstrument has been determined to 


imino acids in cells which do turn ove he vreater than 20 percent for mate 
during the life of the organism } I PuVvinl count of | pn and |e 


sults obtained support a pat t] thay | it for those with counts of 


1 1 rc ' ‘ : 
Hypothesis é }).1n Vier i¢ albapote ire counter 


Material and Methods 


\ pregnant female mouse wa 


for 20 minutes or more 
Results 


C44 labeled glycine and serine, 
olved in her drinking water, six days 
before her litter was born and continued 
for 12 days after the birth of the litter 
In this pe riod she drank a total of 250 
cc. of water containing LOO microcuries 


CoOmMparison 


of radioactivity The water contaiming S.S, Heart. lung 


the radioactive amino acids as then re ind Skeletal Muscle 


placed with ordinary tap water for the (10 


| 
remainder of the experiment (ordinary 
Purina rat chow was available at all 


time animal were killed at 
various 1 vals for analysis of their > 


and Spiect 
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The los experiment 
follows 
Dav 1 ( vy ine and serie added to 
drinking water of pregnant mouse 
Day 7—Litter born Discussion 
Day 1IS— amino acid eart al 
ling tow killed I rin radioa 
Day 34—Dam and S lI 
Day 52—S, killed 
Day 164 S, killed | 
\s each animal was kille ssues amino 
were separated for analysis as follow dam 
1) Brain; (2) Heart and Lungs; (3) — killed 
( | ) Kidney al d Spleen ‘§ sce 
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Wher Sz, S» and Sy are compared with S tabolism. Fkolin’s original concept has recently 


we observe retained radioactivity in nerve and — been reassessed in the light of present chem: 
muscle tissues while it is lost in other tissues cal knowledge by Mitchell* 
In order to determine the exact extent and lo The question of absolute vs. relative stability 
cation of nondynamic materials as indicated of the stable brain material will be of critical 
by this result and by the results of the ex nterest in relation to the “reverberating cir 
periment of Thompson and Ballou’, it will be cuit” theory of memory which has been pro 


wecessary to carry experiments of this gen posed by Gerard and Ransmeier!, and in rela 
al design for longer time periods and to use tion to the recent finding of absolute chemical 
very precise tissue counting techniques and to © stability in the chromosomal DNA of dividing 
make detailed chemical analyses of | tissue vegetable (bean) cells. The latter finding was 
woduced in this way ported by Taylor, Woods and Hughes®, The 
Phe hypothesis which has been partially mplications of findings such as these will als 
tested by the experiment reported is of interest he of interest in relation to problems of fallout 
n relation to an aging theory presented 
which asked What change in 
ology could account for the imerease An experiment is reported which demon 


( was incorporated nt 


Summary and Conclusion 


transmission time (with age) of nerve im trates that when 
This question and the theory from the tissues of young mice by feeding ¢ gly 

it derived was inspired in part by the cine and serine to their dam during the last 
experiment of Sonneborn’? in which he divided x days of their intrauterine and first 12 day 
flat worms in half and fouml that the po of their post-natal life. Radioactivity persisted 
terior-halve which regenerated a new head for nearly five months in brain and muscle 


lived longer than did the anterior-halves which — tissues whereas it disappeared completely fron 


regenerated only a new. tall lhe writer ha kidney, liver and spleen during this «| 


nterpreted Sonneborn’s results as being due Phe implications of this finding brietl 


to the fact that the worm with new head 
iad received new (youthful) vegetative Cho 
meostatic) control center whereas the animal Literature Cited 
vith new tail til} had their Cold) original “1. Gerarp, R. What is) memory 
control center Hence the longevity mer 189 118 1953 
itter) worm Wid essentially unchanged | FA [LLEBLOND. ¢ P. and B. FE. Wat 
the procedure whiile the posterior halve newal of cell population Physiol 
vyrowing new head were thu rejuvenated SS 1956 
Mircuect, H. H. The validity ot 
concept of dichotomy in protein metabo 
Jour. Nutrition 55: 193. 1957 
are based mainly on the study of mitotic in SON NEBORN, TRACY Genetic studies 
dices of different tissue Leblond and Walker? ostomun mcaudatum ow kivf VA 
recently reviewed the literature dealing with 57. 1930 
Stitt, Joseru W. Are organismal aging 
ind aging death necessarily the result of deat! 


quota of nerve, (sense organ and adrenal me of vital cells in the organism? Jed. Ani 
Ils early in postnatal lite the District of Columbia 25: 199, 1956 


dulla) and mu cle cel 1 
re 6 Payton, |. H.. P. S. Woovs and W., | 


and adult vive no evidence of ability to 
lost cells in these tissues. “No mitoses Hucues. The organization and duplication ot 


The findings here reported add some con 
firmation to current understanding of cell 
turnover’ in different tissues, Current belief 


thi ubject. Their review supported the gen 
eral belief that higher animals develop their 


(are seen) in (these tissues) of the chromosomes as revealed by autoradiographi 


idult rat,” whereas most other tissues give studies using tritium-labeled) thymidine 
mitotic evidence that they are constantly re lead. Sci. 43:-122. 1957 


placing cells at varying rates. The results re 7. THompson, R. and |. F 
ported here as well as those of Thompson The predominantly non-dynamic state 
ind Ballou are consonant with Folin’s con constituents in the rat. Jour. Biol, Ch 


ept of endogenous and exogenous protem me 795, 1956 
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XIPHISTERNA OF SHORT EAR MICE 


Figure 2 


Types of xiphisternum and grade 


laboratory 
NB/Gn 


originated at 


Bar Harbor, Maine in 1939 
(referred to as N) 
niversity?® 


The stram 
and 
since been maintained at The Ohio 
All P strain mice used 


were in the 39th to 45th generations of 


Brown | 
has 
State University 
sister inbreeding with the most 
recent common ancestors in the 30th 
veneration, All N. strain were 1) 
the 34th to 42nd generations of inbreed 
most recent common an 
33rd The 


varental strains were mated reciprocally 
| , 


brother 
Muce 


ing with the 
cestors in the veneration 
Phe ks was produced by sib matings of 
both reciprocal Fy’s, and the backcrosses 
(Bp and By) were produced by matings 
of females of both reciprocal Fy’s to pure 
strain male 

Mice for which 
be obtained were killed at about 30 days 
of age and prepared for observation hy 


The 


] 


skeletal data were to 


t rapid alizarin stamimg method* 


following characters were recorded 


Vumber of pairs of ribs 


Mice can have 12, 
ribs The short ear 
the last ribs? !* 
reduction 
yround but in general it is a 
one full pair of ribs. In 
the mice had eithet 


13, or 14 pairs ot 
yene reduces the 
The amount of 
bac k 
little less 
this ex 
iZ or is 
pairs with the 13th pair occurring in all 
development Phe 13th rib 
from O to 4 on each 


maximum possible grade be 


Ize oO 


varies with the genet 
than 


perimnent 


devrees of 
could be classified 
side, the 
ing & tor complete development on both 
sides 

Number of sternebrae anterior to the 
viphisternum 


Phe normal number of sternebrae an 


assigned to each. See 


text for details 


terior to the xiphisternum in mice ts 
five. There may, however, be an extra 
element between the fifth and the xiphis 
ternum, or the fourth and fifth may |e 
fused. The short ear 

lower frequency of the extra element 


yene Causes a 


or an the frequency of fu 
sion’, In this experiment the extra ele 


crease in 


ment was never present but fusion often 
occurred could have either 
four ot anterior to. the 
xiphisternum 


Thus mice 


five elements 


Niphisternum 


The xiphisternum is normally a long 
rectangular bone but in sese mice it is 
reduced in 

In the N 
large and bifurcated and in the P 
it is usually small and occasionally ab 


size or abnormal 
strain it is usually 


typically 
in shape" 
strain 


\ grading scheme of five 
This is 


sent cate 


was devised shown 


u “eo 2? 
wure 2 


yories 
I: with the O category represent 
ing complete absence of the xiphisternum 
Not all variations are rep 
resented in this scheme and it was neces 


not shown 


sary to classify the unusual variants ac 
cording to the grade they most nearly 
resembled size and 


Variation in both 


shape occurred and the grading scheme 
both 


Difficulties in classification were largely 


was an attempt to cover aspects 
a result of the imperfect association |e 


tween the two kinds of variation 


interior tubercle 

The sixth cervical vertebra has a pan 
of ventral processes, the anterior or vet 
tral (called inferior 
in a previous publication® ) 


tubercles lamellae 


ry 
These may 
one of 


he reduced in size or absent o1 
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THYROID CARTILAGES OF SHORT EAR MICE 


Figure 3 


hoth sides If vrades O, 4 
assigned to absent, part ind com 
nlete ly leveloped processes ‘Sp ctively 
grades 0 to 4 are possible for | 
Variation in this character 
respective of se! ' Ttas also atfected 

however, Wmy al with greater \ \ t! Ne " ariatiol 

normal | 


Pena 


Ulnar sesamoid 


Ho in the wrist * the pare 
SThhe Motte | \ . 
ss ions with the recipro 


with the pisiform bone 


ibsent tallure 
rrades have 
in this experiment 


miinin 


1 


ther it was absent, pre erlapping « parental strain Phe 
} 


ro present on both sicle ] tho of the generatio Call 
the proportior 
Peroneal process grade or combination of grade 
' 1 i ificant difference 
SIs ter bo sw ol the ti | " | | 
a a lateral extension ( h id] iprocals for rib ternebrae, peron 
of the fibula. It is reduced in size or s, and thyroid cartilage and a signifi 
absent in sese mice’. Grades 0 to 2 were ! for anterior tubercle In three 
‘ Ps { ily * ly on ] ) ‘ ? 
assigned depending on w 11 : ‘ ternebrae . 
absent. present on one (anterior 
on both side t y tend to re 
mare! } | difference 
Medial fabella ly de as ft matet 
This is a sesamoid bone on the medial or 


‘of the knee (called medial sesamoid 


previous publication’). [t 1s neat 
always reduced in size or absent in ses 
mice’ Was POs le to recognize three 
ize grades, 1, and 2 tor absent, very 
mall, medium sized (full develop 
ment lt not occur ) Phi make orace 
of O1 wssible for both sides taken 


tovethie 1 


Thyroid cartilage 


The cartilages al 
well developed Wh SCS 
mice’, This difference 


preparations stained for cartil 
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scheme used to classify the characters was not 
in appropriate scale for determining the means 
f the and the more 
ippropriate presented difficulties. lor 
thi and it was not the main 
purpose of this investigate in detail 
the inheritance of character, it did not 
cem worthwhile to pursue the matter further, 
though maternal effect 
undoubtedly give a better fit of the 


bred generations to expectation 


generations choice of a 
scale 
because 


tudy to 


reason 
each 
even correction. lor 
vould 
CTO 

The 


number 


parent strains m 
and, judg 


reciprocal 


difference between the 
of sternebrae is 

ng from the difference 
I,’s, might be due entirely 
If the difference between the 
directly gene controlled but 
ontrolled through the genotype of the mother 

and backcrosses to 

all produced by Fy fe 
significantly 
than the 
25.2 


1 


not large, 
between the 
to maternal effects 
parents is not 


only indirectly 


one would expect the F 
alike since they 
male However the 
higher proportion with five sternebrae 

two generations (Io, Bp, x? 
P<.O1; By, By, x? 2.7, df l, 
Since the P strain was the parent 
smaller number of sternebrae, these 
that if there is a genetic dif 
parents affecting terne 


were 
Bp has a 


other 
df ] 
P< Ol) 
vith the 
result 


ference 


indicate 
between the 


TABLE I 


inbred strains. 


LOO 


] 100 


100 100 


Distribution of eight characters in the parental and cross 
Figures are percentage of 


of Heredity 


d re 


tually 


be in the opposite 
difference 


directly it must 


from the phenotypi 


brace 
tion 
observed 

There were significant differences 
the sexes for most of the characters in 
generation although there was 

little consistency from generation to 
generation Not all generations could be tested 
for some of the characters, notably ulnar 
sesamoid, because of lack of sufficient 
tion W here than one generation showed 
a significant effect of sex, the differences were 
always in the same direction for char 
acter, Thus, males tend to have more pairs of 
ribs females, more sternebrae, 
xiphisterna, fewer anterior tubercles, 
smaller peroneal processes and medial fabellae 
on thyroid cartilage 
ulnar sesamoid 


retweel 
at least 


one in most 


Varia 


more 
Cal h 


than smaller 


and 


no effect of sex 
effect on 


There 1s 
and no consistent 


Genetic Associations 
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oethcients were thet 
Wright!* 
generation 2 


correlation 


haracter 


the numbers were 


relation vere averaged 


and B 





210 


The Journal 


more reliable measure, In the 
Fable TI] are the 
that is, the correla 
averaged lor P N, and | and in the 
left half the correlations for Fy, By and 
Bx minus the nongenetic correlations. It should 
that differences not 
to genetic correlations but could be 
d to them if the heritabilities of the 
haracters Heritabilities 
not be calculated with reasonable 
f precision from the present data and in 
tandard error of the genet 
obtained from them would be unknown 
differences are therefore used directly 
real in correlation in the F 
hould be due to genets 

common to the two characters or 
determiners linked with each other 
It i calculate standard errors 
tetrachoric correlation coefficients using 
Peat tables!4 valid 
only if the assumptions underlying the method 
are fulfilled There i doubt ast 
this is so, but we can at least for 
the and regard 
any which greatly 
for which 
The stand 
non-segre 


tion vive a 
half of 


correlations, 


upper right piven 
mongenet 
tion 
lower 
he noted these 
alent 


verte 


are equiy 
con 
eight 
were known could 
le gree 
any 
corre 
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ase the 
lation 
he 
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hackero 
determiner 


fo separate 
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lor 
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SOOTHE 
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mally determine 
is significant 


significance 
differences 


exceed the significance level or 
there 
ird 
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other 
error ol 


upporting evidence 
the averages oft the 


venerations were about 0.10 except in 


tetrachoric correlation 
right Tetrachoric correlation 


TABLE Ill. 


generations in 
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num, At anterior tubercle, Us 

thyroid 


coefficients 
coefficients for 
for the average of the nonsegregating generations in lower left. Ri 
ulnar sesamoid, Pp 
cartilage 


of Heredity 


ulnar 
ould only be com 


standard errors are 


the case of correlations nvolying 
moid hese correlations « 
puted in the | and the 
therefore much larger (about 0.18) The 
standard errors for the correlations in I's are 
about 0.07 and for the Bp and By about 0.09 
Theretore significant at the five percent 
the differences between the tetrachori 
r’s must exceed 0.24 in the ky and 0.26 in the 
backcrosses, for correlations involving 
ulnar which must exceed 0.38 and 
0.40 respectively sy this criterion only the 
five differences starred in Table III are sig 
nificant and four of are negative. Most 
of the other differences are either small or not 
consistent trom generation to generation 
While there is thus littl lor 
with strong general effects on all the 
ters, there is evidence for the 
limited associations 

Ulnar show a 
significant and 
high though not significant association in B 
It will be recalled that both these 
show association with the c loc 
highly likely that there is 
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linkage group affecting both characters 
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present data, 
could be solved by a experiment 
Ihe characters will re pond to selection in 
opposite directions if their correlation is due 
to linkage, but not if it is due to pleiotropy 

Of the five significant genetic associations 
found, two were in By (peroneal process with 
and with anterior tubercle) and none 
were in bb Association in one backcross and 
other would be expected to occur 
dominance in at least one of the 
correlation. As we 
from the F 
with the 
alleles from the 


with the 


selection 


while not resolvable 


rib 


not im the 
if there were 
loci 
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respon ible for the 
een there was evidence 
from the tests for 
for dominance of 
affecting and anterior tubercle 
from the backcross correlations 
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KARYOTYPE ANALYSIS OF 
ORNITHOGALUM TEMPSKYANUM 


RANDOLPH AND JyoTIRMAY Mirra‘ 





ECOGNITION of the value. of species has been published according to 


karyotype analysis in studies of the Index Londinensis and Index Kew- 


ies relationship dates from — ensis to 1950 
the early investigations of Delaunay® Phe root-tip squash 
mor veloped for iris karyotype analyses by 


leq hnique de 


and lewitsky® on chromosome 


phology in various plant genera includ Mitra? was found to be well suited to 
morphology in 


1 

! 
ing Ornithogalum. In the present study studies of chromosome | 
the karyotype of O. tempskyanum is de this species of Ornithogalum 
cribed and compared to those of re The Pisa specimens of O. tempsky 
anum have nine pairs of chromo 


()I » 73 species of Ornithogalum in the root tip cells (Figure 5.1 and Bb) 


ated species omes 


recognized by Baker! the chromosome Phese could lye classified readily m the 


number has been determined for only basis of length differences and the cus 
* and studies of chromosome mor tomary procedure of numbering the 


limited to O. ea chromosomes in order from the longe 


t 


] + 


iwlogy have been 
scapum and O. pyramidale |. var nay to the shortest was followed. The short 
vonense®, O. thyrsoides, O. ceyvheri, O est chromosome is about one-third the 
pyrenaicum, O. umbellatum, O pyrami length of the longest chromosome and 
dale, O. arcuatum, O. unifolium, O uniform length difference lelimit. tl 


he 
concinnum, O. arabicum, O. divergens members of the genome 
he position Oo} the centro 


1 
| 


and QO. narbonense®®. Similar observa Likewise, t 
1WOlllOosaonie 


tions on additional species are needed mere differs in 
est membet 


as a basis for more adequately evaluating Chromosome 1, the long 
: ' . ; 
e usefulness o karyotype analysis in the set, ha 


has ; an centromere and 


studies of species relationship in this chromosome 2 has a submedian centro 


mere Phe four chromosome ol inter 
3to 6 il 0 
with 


genus 
Specimens of Ornithogalum tempsky mediate length, chromosome 


anu Kreyn and Sint were obtained have ubmedian centromere but 


} ) 


from the botanical garden of the Uni horter short arms than chrot ome 


in March, 1954 along The satellite chromosome, nun 7, ha 
various species of dwarf bearded — a subterminal centromere and a satellite 


the seed having been received at arm consisting ora conspicuou knob 


| relatively long attachment fila 


Pisa from the Hortus Bergianus, Stock with a 

holm, Sweden. When the plant bloomed ment. The two shortest chromosomes, 
at Ithaca, N. Y. it was identified by Pro 8S and 9, have entially subterminal 
fessor R. T. Clausen as O. ltempsky centromere 

Krom an examination of 


anum, a species not known to have been 
hit 


country It drawing of the 
skyanum it is apparent that in his ma 


oOmosonie 


grown previously in this 
! 


can be seen from the photograph taken 
while in bloom (Figure $4 and B&B) that terial the chromosome were intilar to 
he ! except that the 


there 1s ¢ lose agreement with the original those of t 
chromosomes in his figure 


description of O. tempskyanum by two shortest 


Freyn*. No previous illustration of this appear to have median centromeres. In 


Botany, New York State College of Agriculture, Ithaca 
ha 


*Departme nt of 


investigation was supported in part National Science Foundation Grant No 


13 
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BLOOMS OF O. TEMPSKYANUM 
Figure 4 


!-A plant of O. tempyskyanum in bloom under greenhouse conditions 


approximately 
la half times natural size. B—An 


individual bloom at about four times natural 


SIZ 


Fable | are given the lengths of the — tions. This is not unexpected since dit 
chromosomes of O. tempskyanum re ferent methods of fixing the chromo 
ported by Delaunay and those obtained — somes were used and some fluids tend 
in the present study to shorten the chromsomes more than 
Minor differences in the length of — others 

some of the chromosomes is apparent Other species of 


Ornithogalum ius 
and the total length of the members of 


trated in the figures published by Marti 
nolif and Neves*” have karyotypes cl 


atl 
prepara acterized by obvious length ditferences 


the set was somewhat greater in out 
material than in) Delaunay’s 


TABLE I. Lengths of the chromosomes of O. tempskyanum in microns 


M M 
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3 
4 


SOMATIC CHROMOSOMES OF O. TEMPSKYANUM 
Figure 5 


!_-Photomicrograph of somatic chromosomes from j 


1,900). BA camera lucida drawing of the same gr 


the chromosomes similar to the spicuou atellite knob connect 
found in O tempsh \ long thread 


O. exscapum Krom a 


among 
length ditferences 
anum. The karyotype ot 
(2n 18), illustrated by Martinoh, in length 
morphologiealh pecies given in Table II Ci cee) 

difference istinguish the 


omplement furthet 


COMpPAarisol Ol the 


hie chromosome of the 


cludes = chromosomes 
very similar to those we have observed — that similar 
in {J tempskyanum Furthermore, the nembers « hh « 
morphology of the satellite chromosome more, the length decrements of the chro 
to tl hort 


is similar in both species; this chromo Mmosonne i¢ longest to the 
some in each of these species has a con in | 1 spe 


differences in microns of the chromosomes of O. exscapum 


TABLE II. Comparative length 
and O. tempskyanum 
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indicate that 
exscapum are 
somewhat those of O. 
tempskyanum, but this apparent differ 

ence could be due to a more pronouns ed 


The 
chromosomes of O 
than 


c1es measurements 
the 


longer 


shortening of the chromosomes in one 


species than in 


the other during fixation 


Discussion 


Determinations of chromosome number in 
Ornithogalum by various workers have estab 
lished the occurrence of a dysploid series in 
cluding the gametic numbers 3, 5, 6, 7, 8 and 
9 It is at present uncertain whether the basi 
thi three or 
number from 
tic ol various 
the addition or loss of chromosomal elements 

According to. the concept of karotyx 
lution proposed by Lewitsky®, 
symmetrical having 
chromosomes of about equal length are 
sidered to be less specialized than are 
with a differing 
lengths 

It has been 
bral!? that O 
(n 0) 


number it genus is some higher 
the 


have 


characteris 
derived by 


which numbers 


species been 
evo 
genomes with 
karyotype metacentric 
con 
those 
rocentric chromosomes — of 
shown by Quintanilha and Ca 
3) and O. zeyheri 

chromosomes, 
numbers, which 
tempskyanum (n 9) of this 
exscapum (n 9) stud 
chromo 


wrens (n 
lack 


speci 


metacentriu 
whereas with higher 
include the O 
investigation and O 
Martinoli®, 
This suggests the possibility that spe 
with low chromosome 
been derived from others 
numbers. But additional cyto 
studies are needed as a for 
about relationships in this genus 


ied by possess metacentru 
somes 

cies of Ormthogalum 
numbers 
with 


taxonomn 


may have 
higher 
basis 
conclusions 

The chromosomes of Ornithogalum are very 
favorable for studies of their morphology and 
numerical relationships, and furnish suitable 
material for the study of affinities in 


this 


species 
vyonus, 
Summary 


tempsky 
essentially 


The nine chromosomes of the O 


anum genome differ in length by 


¢ 


of Heredity 


member of 
length 
centro 


uniform increments, the shortest 
the set being only about one-third the 
of the longest. The position of the 
mere differs in each of the chromosomes. In 
No. 1, the longest chromosome, it is median, 
in No. 2 it is submedian and in the remaining 
seven chromosomes it shifts in a terminal di 
rection with the two shortest chromosomes, & 
and 9, having essentially subterminal centro 
The satellite chromosome, No. 7, 
satellite attached by a 


has 
long 


meres, 
a Conspicuous 
thread 

The karyotype of O. tempskyanwm is simi 
lar to that of O. exscapum studied by Marti 
noli and, on the the Lewitsky 
cept of karyotype differentiation, both are less 
highly specialized than are the karyotypes ot 
with lower chromosome numbers 


basis of con 


species 
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Travel Assistance Asked for Foreign Geneticists 


A number of geneticists will be coming to the International Genetics Congress in Montreal 


in August, 1958. Undoubtedly, some of them 


stay after the Congress 
States, but to do so they 


will need dollars 


Undoubtedly, also, some would like to visit laboratories in the 
The Travel Assistance Committee for the Con 


can come before the Congress and some can 


United 


gress is anxious to know wrich laboratories would like to help foreign geneticists by inviting 


ome or more either to give a lecture or to come as a consultant on research 


If you have any 


funds for lectures or for consultations which you could allocate to geneticists would you let 
the Committee know, as soon as possible, preferably before December Ist 


Harriet B. Creighton 
Wellesley College, Wellesley 81, Mass 








THE SEX OF PARTHENOGENETIC 
TURKEY EMBRYOS 


H kK Poot 


HIS) study initiated to 
firm histologically the sex of par 
thenogeneti which 
vgs laid by virgin Beltsville 
Small White turkey hens. Sixty 


parthenogenetic embryos, ranging from 


Was con 


embryos de 
veloped in é 
seven 
16 days of incubation to hatching, had 
heen examined macroscopically and clas 
sified as males. This diagnosis was based 
on two gross characteristics of the gon 
d 


s: (a) the long cylindrical shape typi 
and (b) the in 
ariable occurrence of the right gonad 
which, though slightly smaller than the 
resembled the right 
gonad typical of the female 

Swift? * and Wilher® reported it pos 
sible to distinguish the sex of 


cal of embrvonic testes, 


left, never atrophi 


chick em 
bryos as early as seven days of incuba 


tion, i.e. when the embryo had been incu 
hated for approximately one-third of its 
normal total incubation time. Since the 
turkey embryos used in this study 

least 
half of 


peniod ol 28 days 


were 
16 days or approxi 
the total incubation 
it was assumed that 


differentiation had proceeded tal 


incubated at 


. | P 
mately One 


enough 


to allow definite sex characterization of 


the gonads 
Materials and Methods 
| he 


OrVOS 


gonads were removed from em 
| foto in 


rad fixed 
0 29 days 


which 1 been mn 


Bouin's fixative following 16 1 
They imbedded 
at niict 
Heidenhain’s 

ol h 
following 
Swift® for tl 
In addition, the mac 


of incubation were in 


paraffin, sectioned ten ons, and 


with Iron Hema 


determined 


tained 


toxylin SCX CAC embryo 


the 


e 


Was 


criteria 


suy 


ve sted by chick embryo 


oscopic and mi 


croscopic appearance ol the partheno 


1 


genetic gonads was compared with tha 


known SCX 


of normal turkey gonads of 
at 12, 15, and 19 days of incubation 
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observed histol characteri 
gonads examined indicated the 
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“germinal epithelium,” of cuboidal 
the 


is mad 
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scx 


parthenogenett embryo be 
The 
cell type, closely resembled it 
turkey and 
semimnilerous 
distributed 
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age that d 
the seminiferous 
cells 
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a ional S| 
the 


gonads 1 


male 

homolog 

hicken 
tubule 
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embryoni 
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devel 


normal 
Phe 
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ould a d 
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SOT were Irom 
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sufficient advance 
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hse I ved tk 
the 
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have a vondial 
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ti 

tion 
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re nm 


normal t 
of the 
hetween 


vuld be 


ue. In none gonad 


and 


i the 


be made 


gion is Ww expected 
female 


histolog 


were 
The 
pletely the 
tions of the 
Although 
erved to 
clu ly 
thetical « x planat on 
In turkeys the 
fore produce 
the 
ontaining 


do 


ri al observation 
diagno ] ol 
intact 


no ytological ‘ 


eX 

gonad 

vider 
thie 

are 


x pla n 


r occurrence 


\ there everal 1» 


he teré 
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female 1 


containing Wig 


other 
ore 


omo 


and 

sult 
Further 
lethal 


t 


a 


ould able 


en only 
Y iv al 

vhether 

embryo 


ed the 


attempted t 
th ] of parthenogenety 
nd or diploid. The 


of parthet 
1 parthe 


termine 
turkey 


count 


were 

hromosi cell 
xtraembryont 
the in 
firmling 
number of 


Werner4 


mo 


rie in weneti 


ri membrane and tound that 


between 60 and &2 I 


the 


r ranged 


respond favorably 


" hese 


wit diploid 
reported by 


4] 


female 
1 


76 male and 77 


he 


bling oce 
part 


le 
all if not all of the 


ent 


" 
ri chro 
durit x 


nearly 


vidence ugpe 


iat a 
do 


nogenetl ( 


where 
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! 
velopment 


(pttie u ome 


( Why ving 
chromosome 


Yao and 


n the haploid 


gameti mipler Olsen believed 
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this doubling to occur as. do the present 

author 
Should thi 

left with 


during 


ugvestion not be 


alternative 


true, 


one 1s 
one being failure 
polar 


reen 


two 
second 
alter other 
trance of one of the alter 
pletion of the second maturation division. On 
the first alternative, the results would be es 
entially the same as if chromosome doubling 
had occurred in the haploid egg cell. In the 
econd instance, three 


conditions are 
m a1:2:1 ratio; (1) 


and therefore male (2) 


and therefore 


oogenesis to expel the 
and the 


bodies 


anaphase I] 


body 


polar com 


expected 
two sex chromosomes 
chromosome 


chromo 


one sex 
female, and (3) no sex 
ome 


N parthenogenetic embryos have 
and it is difficult to 


a condition corresponding to the normal 


No female 
been observed 
that 
female 
lethal 


haploid egy can 


assume 
complement would — be 

polar body into the 
theretore probably he dis 
findings re 


chromosome 
Reentrance of a 
regarded as all ¢ x planation of the 


ported in this paper 


Summary 


turkey 
alter 


Ihe gonad al 67 parthenogenetu 
embryo were studied 
sectioning and staining with Heidenhain’s Iron 
Hematoxylin and all were found to be male 
The sex semimiferous tubules and the 
“verminal epithelium” are present and typical 
Sertoli cells 
observed in all 


MUICTOSCOp ally 


cords or 


ly male spermatogonia and 


witerstitial cells were gonads 
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found in_ the 

division. A 
was observed in many 
Both right 


embryos 


All spermatogonia 
observed in. mitot 


were 
cords—a lew 
mitochondrial crescent 
spermatogonia from older gonads 
and left testes present in all 
The intact had the 
shape of normal embryonic testes 
characteristics were ol 

The finding of 
cussed with respect to chromosome 
polar body reentry, and the sex chromosome 
relationship in the turkey 


were 
: : 
cylindrical 


No femal 


gonads long 
served 

exclusively 1s dis 
doubling, 


males 
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Janaki Ammal pub 
Atla 
recently ap 


| N 1945 Darlington and 
lished their 

Plant 
peared in a second edition 
different titles and 
enlarged lists of 
ome numbers were compiled by Darlingtor 
Wylhe, embracing 
wild Gay 
treated 
Chromosome \tlas of 


The theoretical 


(Chromosome of Culti 
This work ha 


issued im 


vated 
two vol 
hange 


umes under with a « 


in authorship. ‘The chromo 
cultivated and 


Vngiospe rms, and are 


and both 
HnOspern and 
comprehensive tithe 
Plants.’ 
expanded 
y Professor Darlington and 


hook 


retical discussion has as its pur 


under the more 
Flowering 


material ha heen 


and rewritten 


now appear i i separate 
This the 


make it possible to bring our knowl 


Pose to 
} 


if wild and cultivated plants, our knowl 


edge 


edge ecology mto one 
*( hron me Bota 1). Darlington 


tributed by Macmillan, New York) 1956 


Darlington emphasizes that the cor 
studies and ge 
and atten pt 


treating the matter 


locus 

nection 
netic principles 1s 
intricacy “by 


between chromosome 
an intricate one 
to avoid this 
to a large 
nye to the 
olutions.’ 

The book 1s divided 
Following them are 


extent descriptively, and by 


problems a much 


into seven chapter 
two appendices. The first 
lists the earliest use in Englisl 

various cultivated plants Phe 
written by Professor Kk. B 


bearing of this 
problems i 


mply 
names lor 
second appendix 
Ford 
the wide range of 
the Animal Kingdom 
[here is a briet 
and mitosis in which the 


ized as “the form in which the 
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evolutionary 


ce scription ot cell 
character 
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ther 


Chromosomes 


t between mitoses in « words, “the 


nucleus iw the chromosomes 


exual chiasma 
and polyploidy 
are very sketchily outlined with some emphasis 
on musdivision of isochromo 
I consideration of 
number 


reproduction, meiosis forma 


tion, inversions, interchanges 
the origin 
for a later 


changes 


and 
somes aS a DAaSIS 
chromosome 
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m individual plants 
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Darlington 
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the 


polyploidy, 1s con 
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the 
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tate that 


relatively 


on con 
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The Journal 


Items to are that when natural selection 
in a natural population is abandoned it must 
x replaced by permanent plant breeding using 
the whole apparatus of genetics and chromo 
ome study, that cultivated plants “have given 
us a clearer view of the principles at work in 
the evolution of wild plants” and that the best 
understood plants are the ornamental plants 
as they most recently introduced 
nto cultivation. The origin of eight cultivated 
plants 1s described in detail 
This book is written 
It is pregnant with ideas many of 


note 


have been 


interesting 
which, how 


well and 


of Heredity 
stated too dogmatically and many of 
hardly receive universal 
loo many statemeits are made 
citation and gets the idea 
theories are bolstered 
than by facts Phe 
expressions 1s quaint 
challenging and ex: 
or not with 


are 
will 


ever, 
which 
tion 

literature 
sometimes 
theories rather 
use ol teleological 
the whole work is 
whether one agrees 
statements 


acclama 
without 
that 
by other 
frequent 
and 


one 


ting 


many of the 


Kentucky 


University of 
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CORN AND ITS EARLY FATHERS 


any 
the 
the 
and 
the vis and 

interesting. It 
their 


econ 


“HI 
crop plant or 
perceptive 


the 
domesticated 


history ol muprovement of 


| 


tory ola 


animal 
lor 
vocation 


men whom 
both 


recounting ot 


1ew 

constitutes 
Phe 
of such men is alway 
doubly when the 
a plant as important 

to ours and for 
than a 


development 
avocation 1Ons 
activities 
object ot 
to the 
which many of 
trace of the 
the American In 
lor him it wa than the staple of 
tence Phrough dependence 
the rituals connected with its cul 
tivation became inextricably into the 
entire fabric of existence 
This short book , written in a readable 
tvle and imtended, at least partially bor 
lar consumption, has still much of interest tor 
the with the 
by the au 


hecomes sw 
attention 1s 
omy as corn ! 
more 
shown by 


more 


us have inherited 
mystical devotion 
dian 
ex) centuries of 
on the crop 


woven 


most 
popu 
acquaintance crop 
xtensive than a 
the introductory chapters. In fact 
much of the discussion in the closing chapters 
cems aimed at the authors’ colleagues in plant 
From the account of the im 
among the Indians, the his 
and cohesively through 
the ethcient 
by 


reader whose 


more ¢ sumed 


thor mn 


breeding work 


portance corn ha 
tory 
the development of 


Corn Belt dent 


moves smoothly 
remarkably 
selection in inspired 
hands from crosses between the northern flint 
corns and their very dissimilar relatives, the 
oft southern dents. The men responsible were 
untrained in formal science some 
relatively unlettered. As a for their et 
forts they had only a love for the crop and an 
intuitive perception of the path along whic! 
they must move. Yet the product of their com 
bined efforts was so good that it took a major 
step in twentieth century science—the develop 
ment of hybrid corn—to surpass it. For a gen 
eral reading public, it might have been desira 
ble to emphasize even more fully how depend 


types 


and were 


basis 


Henry 
East Lansing 


Fathers 
Press, 
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\. Wallace and 


ent this process was on the intermingling 


diverse types of corn even though they seemed 


However, the nierence 1 


unlikely 
certainly 


parents 
present 
ce pict 


uperior 


Interspersed with the later chapters 
ing the development and spread of the 
midwestern dent varieties are relating a 
different effort—the early (1877) at 
Beal to Vigor 
means of varietal crosses. In this he was quite 
obviously stimulated by Charles Darwin. Thi 
was the first attempt in maize to exploit the 
phenomenon of hybrid vigor. It was undoubt 
edly the intention of the authors to emphasize 
the intellectual debt owed to Darwin and to 
Beal by modern corn breeders. In view of the 
fact that the development of hybrid corn 

compre ssed into one short ssarily 
sketchy chapter, one is inclined to suspect that 
at least reader 
be puzzled contribu 
Darwin 


those 
quite 
and \ eld by 


tempts ot increase 


and nece 


the 
ry the 


non-scientine may 
emphasis on. the 

and Beal 

The closing chapte rs of the book strike most 


The thes 


some of 
} 


tions ot 
responsive chords in the reviewer 
that the sine qua non of successful plant breed 
ing is kn material is hardly 
disputable More controversial but equally 
valid is the view that the modes of 
analysis now in vogue in applied ge 
stitute sterile approaches to plant 
ment. Finally the authors call attention to the 
fact that a judicious mixing of diverse 
types ot has given rise to 
plant, a deal of germ plasm 

he sampled—germ plasm which contains 
brightest hope for future improvement 
crop 


| 


vledge of one’s 
statistical 
netics con 


MMprove 


while 
Maize a remarkable 


great remains 


important 
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THE CYTOLOGY OF TWO HYBRIDS 
OF GOSSYPIUM 


Joun fF 


YTOLOGICAL and — genetical 
data have shown that the Ameri 
can cultivated cotton, Gossypium 

hirsutum 1, 1s an amphidiploid. It has 


heen demonstrated a number of times 
that one of the two genomes in amphi 
diploid cottons is similar to the 
(A) in the diploid Asiatic 
the other is similar to the genonie 
liploid Americar 


The significance of this relationship has 


yenome 
and 
C1) 


Spec 1es 


Spec 1@s, 


n the wild 


been pointed out by Brown and Menzel® 


who emphasized the importance ol the 
\merican species for introducing 


new germ plasm into the highly selected 


wild 


varieties of American cultivated cottons 
All of the eight \mericat 

Hutchinson et al.! 

with G 


wild species 


listed by have been 


crossed /ursutum Llowever 


only five of the hybrids have been exam 
ined cytologically. This report discusses 
the cytological relationships between G 
hirsutum and two diploid American wild 
species, G. aridum (Rose and Standley ) 


Skovsted? and G. lobatum Gentry} 


Materials and Methods 

deseript ons or G&G 
aridum may be found 
More recently, 


published a taxononnue treat 


Detailed taxonomic 
hirsutum and G 
in Hutchinson et al.? 
(sentry” 
lobatum 
cies, and 1s reported to be closely related 
to G The specimen of 
G. lobatum was collected in Michoacan, 
Mexico, which is within the region in 
habited by G lohatum 
first 
Paricutin, 
G. particufin 


ment of G his is a new spe 


aridum type 


aridum. G was 
mountain 


called 


found near the volcan 


hence it was. earlier 


*Assistant Professor, Department of 
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of the work was done under Regional Cotton Genet 
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Following the terminology of Beasley! 


Menzel’, the 
used to designate the genomes of the 
diploid American and the 
amphidiploid in which their hybrids have 


and Brown and symbols 


wild species 
been analyzed cytologically are as fol 
thurbert, Dy :G. armourtanum 
aridum, D4:-G 


lows: G 
Ds-1; G 
G gossyproid § Dy; (; 
(AD), 
subgenomes ol G 
nated as A, and ID) 


The original CTOSSE 


raimondu, Ds: 
hirsutum 
AD )o. The 


desig 


‘and G. barbadense, | 


hirsutum are 


using G hw 
sutum as the female parent, were made 
in the tropical garden at Iguala, Mexico, 
and the hybrid sent to thi 
station by the 


| S 


seed were 
\gricultural 
Department ot 


Material for « ytological 


ina! SCAT S h 
\gricul 


tudy wa 


Yervice, 


ture 
handled in the manner normally 


used ii 


linique 


the iron-aceto-carmine smear tee 
Results and Discussion 
Both hybrids are large shrub 
conditions, and they 
the year \ comparison of some 
characters of 
Dable 


photos of a typical leaf 


under 
bloom 


green 
house protusel 
most ot 
the main morphological 
hybrids and the 
igure O64 and 7 are 
flower and bract of each hybrid 


hirsutum (2n 2) 


parent given in 


Iridum 
26) 

Cytological analysis of chromosome pairing 
in hybrids between these two species was re 
ported by Skovsted!! The pairing of — the 
small Dy, chromosomes of G. aridum with the 
mall Dy 
Skovsted and the present 
7A and BB) shows that G 
the D genome group. In the present study 
cytological data collected 
hybrid plants and later combined, since there 
were no apparent differences in the two analy 
ociation observed in the 
markedly different 


chromosome Oo - hirsutum 


report (Figure 
artdum belongs it 


were from tw 


s¢S Chromosome a 
present hybrids was not 
Agricultural Experiment Sta 
2695 from Department of Agronomy, Cottor 
tation, Texa Par 
Project S-1 of the Research and Market 
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GOSSYPIUM HIRSUTUM HYBRIDS 


Figure 6 


i 


Shows a typi al leat 


pronounced counterclockwise 


Note 


Pypical leaf, lower and bracts of an | 


from that observed by 


Skovsted (Table II) 
a higher frequency of trivalents was 
hybrids reported here Phis 
fact that four times as many 
analyzed in the 
Skovsted 
trivalents 


however, 
observed in the 

may be due to the 
pollen mother-cells were 
present study than an the 
One cell had a maximum of | five 


study by 


(Figure 7.1) 
would necessarily result in a lower frequency 


of bivalents and univalents in’ the present 


analysis than reported by Skovsted 
composed ot 
(Figure 7.1 


by Skovsted 


Ihe trivalents -were alway 
two D chromosome ind one \ 
and B). No mention was 
of this relationship, but 
appeared that a similar 
in his material. Twenty-three (1.3 percent) 
of the 1908 bivalents consisted of AD chromo 
somes frequency of AD 
pairing is slightly higher than indicated by 
the average of 1.16 trivalents per cell (Table 
Il). A frequency of 1.16 trivalents per cell in 
dicates a rather high homology between some 
of the A and D chromosomes. This homology 
could represent either residual homology, 1. 
reflecting the homologous nature remaining be 
tween the two genomes, or it could represent 
segments between A, and Dy 
hirsutum. It is not likely 
with this high fre 


made 
figures it 
occurred 


from his 
association 


Consequently, the 


interchange of 
chromosomes in G 
the latter trivalents 
quency were not reported in several hybrids of 
with D Furthermore 
the configurations of the five trivalents ob 
would require that all 
short segments 
there 


sine 


(. hirsutunm species 


served in a single cell 
five interchanges involve 


which seems improbable also were neo 


flower and bracts of an | 
whorl of petal 
hybrid of G 


A higher frequency of trivalents 


hybrid of G. hirsutum &*” G. aridum 


characteristic of the 


} hybrid. 2 


which is 
hirsutum &~ G. lobatum 


noticeable differences in arm length of — th 
paired D chromosomes 

Brown® reported that 
no noticeable difference 
of the paired A and D arms at this stage 
However, the difference in chromosome length 
is apparent at metaphase I. In the trivalents 
of the present study the chiasma between the 
A and D chromosomes appeared always distal 
to the chiasma between the two D> chromo 
somes when the latter chiasma was present 
Brown (manuscript) has shown that there 1s 
apparently a difference in the rate of contra 
tion of A and D chromosomes from pachyten 
to metaphase | It is possible that the rate 
of contraction might affect the frequency and 
position of chiasma between A and D chromo 
somes, and that contraction 
eftective near the ends of the paired arms. It 
this is so, and the pairing of A and D chromo 
somes is the result of residual homology, whic! 
then a would most 
the ends of the arms of A 
This is supported in the 
trivalents where the chiasma between A and 
1) chromosomes appear in every case to he 
distal to the chiasma between the two 
chromosomes 

Hexaploid and three species tetraploid 
brids involving G. hirsutum and D species are 
usually fertile and pairing often occurs be 
tween the A and D chromosomes? *. Pairing 
and chiasma formation between two sucl 
chromosomes would result in an interchange 
in which the interchange would be near the 
ends of the arms. Such interchanges 


there 1s 
length 


at pachytene 


in chromosome 


might be least 


it seems to be, chiasma 
likely occur near 


and D chromosomes 


ld 
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hort and would likely pass unnoticed 
in later generations 
Brown and Menzel 
number of bivalents per cel 
hirsutum of 1.7 and 1.5, respectivel 
number of trivalents in the /irsutun 
artdum hybrids is almost equal to the number 


of bivalents observed in the haploids. If the 
high frequency of trivalents in the hybri 
reflects AD pairing normally observed in 
haploid of G. hirsutum, then this might indi 


cate a lesser degree of homology between t 
and Dy chromosomes. However, th 
the case since the two D chromosome i 


trivalent frequently had a chiasma in eacl 


arm in addition to the AD chiasma, and cell 
with 13 ring D bivalents were observed 
kight quadrivalents were seen in the | 
pollen-mother-cell inalyzed Iwo quadri 
valents were chains of A and DVD chrom 
had the arrangement « 


and hybrids 


somes, one of whicl 
A-D-A-A and the other had the arrange 


ment of A-D-D-A. The remaining six quad 
chromosome 


hirsutum, 


rivalents consisted only of D 
Kive of the six had four arm joined by il 
po ible that the 


Connie is due to 


G 


least three chiasmata It is 
association of four LD chromo 
interchange, most likely in G. aridum. The in 
quadrival 


lobatum 


terchange probably 


G 


ts were infrequent 


Secondary association chromosome 


trequent A one-chii nvalent involy 
two \ chromosome V rved 
ells having 13 small DD bivalents at 


A, untvalents, the chiasma trequen 


5 
% 
% 


of G 


was found to be 1.7 which as tl 


per bivalent 

same as that observed by Skovsted!! An 
average of 9.80 bivalents per cell had at 

one chiasma in each arm, and two cel 


of the 29 showed that the 13 D bivalent 


characters 


least one chiasma in each arm. Thi 
cative that the Dy chromosomes and 


of main 


aridum chromosome have 
omology Furthermore 


from © f the chromosome 
aridum te transterred } crossing 


J 
to the 1), hromosome rt hAivsu 


comparison 


fu uch information on chromosome 
ociation in species hybrids of ossypium 
mids a 
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mportant to the breeder mice 
tive of the ease of transferring or more 
from the wild per » culti 


haracter 
} wild 


vated cotton If 


ve Mitle Naracter ol ¢ mom 


romore of t 


pecie la 
value, but one specie hows a greater 
quency of ring bivalents than others with 
hirsutum the breeder then will know wit 
hybrid he likely to have the mo 
in transferring the desired character 


tum (2n 2 


lobatum wa found in Me 
and it is closely related to G. aridum, it i 
logical to assume that the pecies has chron 
osome milar to the D genome group rather 
than to one of the other genome groups 
! 1 


( tol mzical analy se of three tr ploid hybrid 
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Cc D 
CHROMOSOME PAIRING IN F, HYBRIDS 


Figure 7 


Chromosome pairing at metaphase [I in F, hybrids of G. hirsutwn with G. aridum and G 
lobatum. (A denotes chromosome of A genome, LD denotes chromosome of D genome.) A-——G 
hirsutum & G,. aridum, 7 bivalents + 5 trivalents + 10 univalents. B—G. hirsutum * G 
aridum, 10 bivalents + 1 trivalent + 1 quadrivalent + 12 univalents. C and J)—G. hirsutum 
G. lobatum, 10 bivalents + 3 trivalents + 10 univalents. Note bivalents with one and two 
chiasmata, and trivalents as a chain or as a ring bivalent with an attached chromosome. ca 
1,700 


shows that G. lobatum has 13 small chromo much lower. Fifteen (0.80 percent) bivalents 
somes which pair with the 13 small Ds, chro of the 1880 consisted of AD pairing. Conse 
mosomes of G. hirsutum (Figure 7C and quently, the frequency of AD pairing is 
).) There were no apparent differences in — slightly higher than indicated by the 0.51 tri 
the analyses of the three hybrid plants, so valents per cell. The discussion of trivalents 
their data were combined in Table II. It can under G. hirsutum % G. aridum would also 
be seen that the average associations per cell apply here but perhaps not to the same ex 
is similiar to that observed in hybrids of the tent since the frequency was lower. A maxi 
amphidiploids and other D species. The pair mum of four trivalents was observed in one 
ing behavior in the hirsutum-lobatum hybrids — cell. The types of trivalents observed in the 
parallels to some extent the pairing in hy hirsutum-lobatum hybrids appeared similar to 
brids of G. hirsutum with G. aridum and G those observed in the hirsutum-artdum hy 
raimondu, The similarity with the hirsutum- — brids 
aridum hybrids might be expected since both Six quadrivalents were observed in the 143 
1) species are in the section Erioxyla. pollen-mother-cells analyzed. Three of the six 
The trivalents, as in hirsutum-aridum hy were chains involving A and D chromosomes 
brids, were always composed of two D and as follows: A-D-D-A, A-D-A-D and _ the 
one A chromosomes, but the frequency was third in which an A chromosome was at- 
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hybrids was similar to that observed 
other hybrids of G. hirsutum with D 
In addition to bivalents and univalents, tri 
valents and quadrivalents were observed in 
the hybrids. Trivalents much more fre 
quent the hirsutum-aridum hybrid than ob 
other workers. Some implications 
trivalents and quadrivalents are 
cussed, It concluded that AD pairing. in 
the trivalents is due to residual homology, 
and that chiasma between the A and D chro 
probably in the terminal regions 
Phe importance of determining 
of bivalents is discussed 
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MITOTIC CHROMOSOMES IN THE FOWL 


Figure 8 


Figures 8 and 9 are photomicrographs of smears from gonads of 11 to 13 day-old embryo 


unless otherwise stated ! and B—Gonads of 8% day-old embryos on mesonephros of male and 


female respectively. C—Interphase nuclei. /)——Karly prophase showing appearance and chro 
mosome association of chromocentric heterochromatin, /:—-Later prophase indicating apparent 
origin of chromatoid bodies from chromocenters and their partial incorporation within the 
chromosomes, /’—Prophase with nucleolus and associated chromosome. G—Late prophase with 
chromosomes and variably heterochromatic chromatoid bodies. //—-Late prophase with tw 
nuclelar associated chromosomes at upper left. Some chromosomes with heterochromatic ban 
ing. / Labelled metaphase from a 40-hour male embryo. Note morphological difference in 
pair. J—-Labelled chromosomes of male with heterochromatic regions in 1, 2, 3, 4. A 
tracted metaphase chromosomes with chromatoid bodies showing fusion and fragmentation 
Metaphase of 40-hour embryo showing heterochromatic regions in chromosomes and asso 
chromatoid bodies 





MITOSIS IN THE FOWL 
Figure 9 
!—-Metaphase from 40-hour male embryo showing morphologi ctwee nye 
logs. K-——Metaphase after pre-treatment with paradichlorobenzene Telopha 
lei Nucleus at right OWS typical allocycly of chr mosome and chromatoid bodte ) late 
anaphase showing quantitative separation of fused heterochromatic chromatoid bodies. FE and / 
Metaphase after pre-treatment with colchicine for two hours. Note typical C-mitotic appearance 


e daughter nu 


and kinetochores of chromosomes and diminutior lume and number of chror 


ith Vo 
Gy Metaphase after water pre-treatment. // Metaphase alter pre-treatment in ve 
pare number and size of chromatoid bodies in G with //. /—Metaphase of m 
treatment in versene and distilled water for 10 minute /- 1. Metaphase 


} 


treatment. In L, note nuclei freed from cytoplasm 
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ting well separated chromosome config- 
urations pre 
treatments of the tissue prior to fixation 


Hughes!®, 


made necessary various 
Following the suggestions of 
Hsu and Pomerat'® for spreading chro 
pre-treated tissues in a 
solutions 


mosomes, we 
series of dilute Gey’s nutrient 
from half strength down to and includ 
ing distilled water. It was subsequently 
discovered that Makino and Nishimura?! 
had previously used a pre-treatment in 
distilled water 10 minutes at 
temperature and this was used success 
fully 
treme hypotonicity is that it causes an 


for room 


The great advantage of the ex 


osmotic burst of the cytoplasm, liberat 
ny clean, free nuclei and division figures 
accompanied by a separation of the chro 
mosomes which can be sharply stained 
and observed (Figure 9/-L ) 

In addition to pre-treatment in 
tilled water, gonads were sliced and in 
cubated at 39° C, for periods of 15 min 
utes to three hours in half strength Gey’s 
nutrient which either ver 

paradichlorobenzene*®, coumarin 
or colchicine were added, Concentrations 
of O.1 percent versene, 0.02-0.5 percent 


lis 


solution to 


colchicine, paradichlorobenzene and cou 
arin to saturation were found effective 
and incubation periods of two to three 
hours seemed optimum 
\fter fixation in 
propyl mixture?*, tissue 
and stained in either propionic carmine 


Iso 


Newcomer's 
were smeared 


or Feulgen in which the staining seemed 
to be identical. 

For comparison, similar tissues with 
and without pre-treatments fixed 
in Hermann’s, Flemming’s and Bouin's 
fluids, processed by the paraffin tech 
mique and stained with either Haiden 
hain’s haematoxylin, erystal violet, Feul 
gen or with two modifications!® 86 of 
Unna’s methyl-green, pyronin technique 


were 


Observations 


Technique 

Whitet® “Thus the stu 
dent of avian speciation must, for the present 
to the fact that he cannot use 
comparative cytology, which 
other groups, sim 


recently obs« rved, 


resign himself 
the method of 
has proved sO valuable n 
ply the technical do not 
permit us to arrive at an absolutely accurate 
morphological description of the chromosome 


hecause obstacles 


of I leredity 


set of any species of bird With few ex 
ceptions, all of the observations on fowl chro 
obtained from sectioned 
tissues fixed with salts of heavy metals and 
most recorded observations were confined to 
metaphase plates. The technical difficulties 
referred to above by White are caused by the 
large number of elements and their compact 
association at metaphase which prevents ade 
mem 


mosomes have been 


quate simultaneous examination of all 
bers. This has been augmented by the apparent 
addiction to slowly penetrating fixing fluids 
such as Hermann’s, Flemming’s and Bouin's 
which, though excellent for most cytological 
work, the difficulties here by 
clumping the chromosomes. The mordanting 
effect of these heavy metal solutions and_ the 
use of mordanted haematoxylin as a stain has 
also obscured their heterochromatic nature 
lurthermore, the attention of 
investigators to metaphase plates prevented an 
adequate examination and interpretation of the 
so-called micro-chromosomes, It is interesting 
and perhaps significant that most of the early 
essayed a smear technique or 
worked with tissue cultures!4.2% reported 
variations in number of microchromosomes 
due to their fusion or fragmentation and some 
times questioned the status of these elements 
Having used the sectioning techniques 
of previous investigators in the present study 
this writer concur with 
White as to their inadequacy for chro 


Mmosomes 


only enhance 


exclusive most 


workers who 


also 
can emphatically 
avian 


The micro-chromosomes 


In our study of spermatogenesis??, the basic 
chromosome number of the fowl was reported 
to be and the micro-chromosomes were 
relegated to the status of accessory or super 
chromosomes on the basis of their 
variability in structure, number and behavior 
Melander*4 defined accessory chromosomes 
to denote such extra chromosomes as are not 
homologous with those of the ordinary com 
plement and whose number is in equilibrium 
in a population.” White4#.44 objected to the 
term chromosome as having 
loosely some authors in reference to 
the sex chromosome or polysomy and 
gested the term supernumerary for the same 
definition, which does seem preferable. The 
present study of the mitotic chromosomes 
which are always more favorable for morpho 
logical study, has widened the genetic and 
cytological rift between the micro- or super 
numerary and macro-chromosomes by remoy 
ing the former from the category of chromo 
somes These elements, by their apparent 
structure, behavior and function do not 
fit any accepted definition of any kind of 
chromosome. To them, this writer 
has proposed the term chromosomoid 
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Apparent origin, structure, behavior and 
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At the onset of prophase, conspicuous but 
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GENETIC RELATIONSHIP AND 
REACTIONS TO SKIN GRAFTS 


JAMES V. CRAIG 


| been demonstrated by Loel 
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used to study the skin-grafting reaction 
between individuals of known relation- 
ship coefficients. This strain was also 
used to supply host birds receiving skin 
grafts from Rhode Island Red by 
jarred Columbian (RIR & C) cross 
bred and Rhode Island Red (RIR) 
donors. All grafts were sutured in place 
on the outer median thigh and covered 
with a film of collodion 

Homografts involved chicks ranging 
in relationship coefficients from 0.02 to 
0.63. Autotransplants represented the 
1.00 degree of relationship 

Differential white 
made from blood smears taken immedi 
ately before the operation and at three 
five days post-operatively. In 


cell counts were 


and/ot 
each instance two smears were made per 
bird and these were with Gi 
emsa’s stain All differential 
were made by the same person 
Hirsc h) 


stained 
counts 


(CL. J 


Results 


Relationship of donor and host was 
found to be negatively associated with 
the severity of the immune reaction to 
transplanted skin, Table IT and Figure 
10. In each of the three trials significant 
associations were found, On the basis of 
limited data from the first trial it ay 
peared that lymphocyte increases on the 
fifth day after grafting were more closely 
correlated with relationship coefficients 
than were those from the third day. Sub 
sequent post-operative readings 
therefore made on the fifth day only. 

In the third trial, C chicks served as 
recipients to grafts from C, RIR & ¢ 
RIK chicks, with results as shown 
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Scatter diagram, showing relative changes in 
lymphocyte percentages of hosts following skin 
grafting from donors with varying degrees ot 
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in Table IIf. All C donor to C host re 
actions were adjusted by means of re 
gression to a basis of zero relationship 
so that comparisons would be for th 
equivalent of immune reactions between 
unrelated individuals within the C strain 
individuals of 
other breeds as donors. Since the RIR 
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pected that transplants from them woul: 
cause a lower response than those from 
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parent 
graits 


and hosts may 
between two 
most as well as autografts whereas the 
inbred lines showed large reactions to 
received from the | Thus the foreign genes 
of the donor’s graft not possessed ! host 

to be responsible for the reaction 
rhis asymmetry of response would not be ex 
such special cases in 


vy the 
appeared 
pected except in which 
reciprocal donors would not possess approx 


gene foreign to 


mately equal proportions of 


thie recipients 
Summary 


Significant associations between relative in 


in the circulating blood 
skin transplantation and relationship 
found in three trial 

when grait 
chickens than for 


creases ot lymphoc ytes 
following 
coethcients were Greatet 
obtained 
between breeds of 


within a breed 


responses were were 
made 


grait 
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ND POLYHAPLOID S. [RIO 


Figure 11 


! and ¢ Petraploid. B, /-//-—Polyhaploid, .1—Fourteen bivalents and one nucleolus cat 
be seen at diakinesis. B—Metaphase | with 14 univalents. There was no significant primary or 
secondary pairing at this stage. ( Anaphase I, with 14-14 distribution. D-//-—Anaphase 1; 
D—H+2/2; E—642/2, 644/2; b—4+4/2 





A POLYHAPLOID PLANT OF THE 
TETRAPLOID RACE OF SISYMBRIUM IRIO 


N. Kirosuo0o* 


ISYMBRIUM [RIO lL. is a 
common winter annual of the 
Northwestern Indian 
Previously, Khoshoo” 


Very 


subcontinent 
reported thi the 
species is polytypic and contains four cy 
tological races (24, 4.7, 64 and Sx) and 
one sterile triploid hybrid which arises 
spontaneously every year. So far only 
the diploid (2n 2a 14) has 
reported from Europe (Manton'*, Darl 
ington and Wylie?) 

In April 1953 the writer noted a plant 
much 


been 


which was morphologically very 
like the subcaulis type (Khoshoo®*) of 
the tetraploid race but this plant wa 
totally sterile It 
dry spot among a small population of 
subcaulis plants. The dry had 
advanced and the plant had practically 
However, the 


grew in a somewhat 


SCaSON 


topped all active growth 


writer managed to get an idea about 


its somatic chromosome number from 


the developing sepals. The number was 
found to be in the neighborhood of 14 
but not more than that 
possibility of its being a spontaneous trip 
loid hybrid (2n 3a 21) was ruled 
out both on morphological and on cyto 


On the other hand both 


| herefore, the 


logical grounds 
these 
of its being a haploid of the tetraploid 
To be exact this plant is referred 
termi 


criteria were strongly suggestive 


race 
to as a_ polyhaploid using the 
RE Ore 
NATCLY Nece 

this 


yenonre 


nology of Katayama*. It 1 
sary to indicate the Wmportance of 
plant in the interpretation of the 
relations and the phylogeny of the tetra 


ploid race of S. irto 


Methods 


Only one fixation of the flower bud 
Was possible after which the plant was 
SOOT! the 


transterred te the garden 


aerial portion dried and was cut off in 
Senior Le Botany Department 


inde lt rof. P. N. Mehra for 


taking the photograph 


turer, 


order to save the two small buds which 
had appeared near the ground level, Due 
to the advanc ing dry weather even these 
died and all attempts to keep the root 
alive failed 

buds were fixed in acetic 
ilcohol (1 3) Nn 


Che flower 
which the acetic acid 
component was saturated with iron ace 
tate ( Marks!*) 
unined in 


ture 


Pollen grains were ex 


iceto-carmine—glycerine mix 


Observations 
Morphological 


\ detailed morphological comparison of the 
subcaulis type (Figure 12.4) with a polyhaploid 
(Figure 12/?) was not because th 


latter was discovered rather late in the seasor 
} 


and by the time its cytological nature wa 
it had practi ally dried 

In general it may be said that the pol 
(Figure 12/s) Cis 


surrounding sub 


possible 


determined 
haploid was diminutive 
hardly 21 cm tall and the 
aulis plants (1 124) 
em in height 
trate the 

tern In the 
much 


igure were about 


\ comparison of the two illu 
their 
polyhaploid all floral part 


imilarity of branching pat 
wert 
than the normal plant Thi 
mall (0.5 


empty. In 


maller 


siliques were very l em.), deformed 
and totally 


licuue s of the 


trong contrast to 
tetraploid were about 
long and full of seed 

polyhaploid continued flowering 
than t 
plant Thi Wa ipparent 
all the subcauli 
much earlier and 
when the polyhaploid wa 
flowering The total sterility 
as the stimulus for the 


he urrounding 
from the 
plant had 


were drying 


longer time 


practi ally 
flowering 
shedding seed 
perhap 
ontinued flo 


Cytological 
Tetraploid 
At diakine ivalent 
accompamed b iucleols 
lar OV 2,000 
200 
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TETRAPLOID AND POLYHAPLOID 8. [RIO 
Figure 12 


! and B&B show the growth habits of the tetraploid and polyhaploid races of 3S yore 


pectively. The similarity of their branching habits can be noted. All floral parts were mucl 


maller in the polyhaploid and the siliques were very small, deformed and totally empt 


14 univalents and naturally exhibited no pair 
ing whatsoever. On the average each cell co 
tained 0.4 bivalents and 13.2 univalents 

The univalents were scattered in the 
Polyhaploid It was therefore difficult to distinguish be 

No cells at the pachytene stage were avail tween metaphase I and anaphase | particular! 
able Ihe earliest stage observed was what when there were no bivalents so that a 
appeared to he metaphase I since there wa phase plate was not organized However, 
no nucleolus in the pollen-mother-cells. Ten univalents occupied tw 
cells were seen. In eight of these there 


to a normal telophase Il. Tetrads are normal 
and the percentage of good pollen ranges from 


94-100 


meta 


tage at which the 
uch poles and some were in a process of division 
were 14 univalents (Figure 112) showing no 
primary or secondary pairing what 


Was interpreted as anaphase | Forty cell 


were seen at such a. stage Phe univalent 


wnihcant 
vever, OF the remaining two cells, one had were in one, two or three groups 

one bivalent + 12 univalents and the other The most interesting arrangements were 
had three bivalents + eight univalents. The those in which the sum total of the chromo 
bivalents were a litthe longer than those im omal bodies exceeded the somatic number « 
the tetraploid. It was not possible to deter 14. A closer examination of such cells re 
bivalents of the polyhaploid — vealed that varying numbers of univalents had 
divided The number of divided univalents 
(Figure 11)-/:). The 


about 27.5 percent 


} 


mine whether the 
involved chiasma formation. The univalents 
were about half the size of the bivalents of the range from one to s1x 
tetraploid (compare Figure 118 with 111) univalents divide in only 

If the pairing in the 10 cells examined rep of the cells at anaphase I 
poly One cell (Figure 11/°) showed a_ peculiar 


resents the prevailing situation in_ the 
mtained six univalents o1 


haploid then 80 percent of the cells contained arrangement, It 
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vole there 
the 


Was 


the middle 
Evidently in this 
bivalent 


either | and in was a 
bivalent 
had segregated and the 
divided. Similar arrangements 
served by Kostoff’. Ordinarily it 


valents that disjuct first and are 


univalents 
still 


been 


Case 
un 
have ob 
the bi 


hy 


is 
followed 
univalents® 

In §85 


nue lei 


of the cells interphase 
| 


orgamzed at te 


percent two 


l Phese 
In 13 


nterphase 
there 


were ophase I 
either 
f the cells 
and in the 


were equal or unequal in siz 
there three 


ré percent 


percent were 
iuclei 


Vere 


Mainhineg 

nuclei accompanied by 
stretched thin um 
extending trom to the 
to Oestergren!® thir 
are actually’ a part ot the 
ted to deformation’ Such 
observed in. the haploid ol 
heet!! 


could be 


two 
to three 
valent bridge 
ither \ 
chromatin 
kinetochore 


rite rphase 


Cone abnormally 
one pole 
ording such 
threads 
subye 
been 


bridges have 


rape!?, rye!” and sugar 


Only 


five cell 


In three 


analyzed 


there 
im another ce 
figures with 6 
the fifth cell 
figure tl} 


during 


seve 


1! 


metaphase cells were 


hromosome in each plate 
there were { 
$ and 4 
there 


7+ and 6 chromosome 


ree me taphase 


chromosomes and in 


were only two metaphase 


I he 
was in the general cytopla 
Il there were tour equal 
unequal clei in 80 percent of the’ pollen 
mothe In five percent of lI 

and im the remaini 


remaining one 


romatid smn 


\t 


telophi ( or 


the ce 


IZ ] 


mall 


Hie 7¢ ol these 


empty 
hie i 

Her (4.4-13.2 w) than even the 
pollen of the triploid (13.2-17.6 w) The 
poly aploid Call 

nequality nn 
Variou 


the 


telo 


omes 1 ( 


ran 


| ; 
Wosome The latter 


particular by 
vation ! hr 
nh unharmoniou 


result 


though a 


Segre 
. combinations ever 
monoploid 
mmosomes Ordinaril 
expected to exist 
and polyhaploid of the genom 
However, the haploid of Mathiola 
Frost!*) ts eption 
resulted 
regular 


may ontal the 
even chr 


terility 


nucleu 
wmber of 
total 
true 


pollen WW) 
haploid 


la] 


iloploids 
| sle y and 
dyad 
to the 
inapha ( | 
Phe 


an ex 
in 70 percent 


division of un 


polyhaploid did not 


Conclusions 


finite can be said al 


f the polyhaploid It may have ariser hrough 


aploid parthenogenesis due to either 
ture seedling al ( not 
ult of any hy! 


be high tem 


tempera 
r twin 
the 


alist 


shock 


to I ré 


the ¢ and 
pertinent 


to 


May 


18 to mention that 


a haploid ol rye 


secure 


ye 
f. Nordenskiold!5 


» meiosis of the polyhaploid clearl 


there virtually no pairing. T) 


number ot bivalent 


bivalent 


per 
due to 
ation ther 


Was any ¢ 


there 


Irequency 
homogeneti asso 
have been a corresponding quadrivalent 
tetraploid. A 


2,000 pollen-mother 


quency in the nentioned 


ously over cells of 
tetraploid race did 
Instead it 
pairing Was 


not reveal any 
that 


Tustol 


is reasonable to assume 


per due to the 


} a} 


eterochromatic end 
in haploids of 
Ml Kostoff® 
haploid einkorn 
and 
Smith’ 


ble 


heet 
that 

duce 
ate 
agree 


pair 


the case and 


rye sugar 


Levan also suggested 


pairing im wheat 1 


heterochromatin doe not mdr 


though doe hot 
that the 


homology 


homology 
him. It 
the polyhaploid id 
minute 


is equally possi 
ate 
segment Such homology 


noug! manitest 


trong ¢ 


when there | i veneral 


lor 


pairing among 


more n the tetrapl 


nt nail 
ial pal 


minute eyment l 
form of quadrty ilent 
The polyhi 

| sterile hybrid that 
race by doubling | 
luded that. t t 
hybrid 
More 
hire 


fully fe 


the 


vAVe ! 
ploid ere! 


on wo genomes o 
have 
the 

Wh omal 


rtile 


no homology 


hy oba 


parent 


inftercel 
tion ¢ and 


tetr plow 


parcitage 


temati atu he 


race d 
di ivered 
2.000 


pollen 


tetri 


sl ippparenit 


relationship of the 
hic 


as has been shown to 


prey 
the 
multivalents 

this 


} 
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COMPLEMENTARY GENES FOR BLOOM IN 
RICINUS COMMUNIS L. 


LeRoy TI 


Ricimus 
WaXy 


plant 
a white 


castorbean 


i LOOM in the 

communis LL 
substance on both the vegetative and reproduc 
tive parts of the plant. The presence or absence 


consists ot 


White®, Harland! 


due to a singh 


of bloom was reported by 
Peat®, and Patwardhan* to be 
with bloom dominant or partially domi 
The symbols B and 

were proposed by Harland! to denote — the 
genes responsible for the presence and absence 
of bloom respectively Different types ol bloom 
were reported by the latter three authors and 
terms of the amount of 


rene 
no-bloom / 


nant over 


were described in 


*Research Agronomist, Field Crops Research Branch, A.R.S., U.S 
Agricultural Experiment Station, cooperating 


and University of California 


ZIMMERMAN 


bloom on various parts ot the plant In every 
case it was shown that this variability was due 
o modifier genes, their expression wa 
dependent on the presence of the 2B 
Narain® has recently reported additional modi 
fications of the bloom character, with their 
genetic explanation to be given later 
In 1952, the F, of the cross U.S. 70 

U. S. 121-6 was observed to have bloom. This 
was unusual since both parents had none. The 
ly had 78 plants with bloom and 55 with no 
bloom, a good fit of a 9:7 ratio. This ratio 
would obviously suggest that dominant com 


since 


Ren 


Dept. of Agriculture 
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plementary genes were involved. To test this reported by Harland! are probably the sam 
assumption further the cross was repeated. The The data then suggest the following genotype 
results of this and other crosses made pri for the varieti 

marily for other purposes are given in Table , ’ 

I. It will be noted that all of the no-bloom ~ mEnOrYP' 
varieties whose I*,’s showed the bloom char U.S. 121-6 DD No-bloom 
acter gave segregations in the F. which fit a Nebraska 145-4 bBAB No-bloom 
9:7 ratio. It will also be noted that crosses U » 74 Bb, No-bloon 
between certain no-bloom varieties, Nebraska U.S. 70 E314! No-bloon 
145-4 ~ U.S. 121-6 and U.S. 74 & U.S. 70 Cimarrot 3BB Bloom 

did not have bloom in the F As might be 3/441-9 IDB Bloom 
expected, the varieties of each cross which had 
no-bloom in the Fy were of similar origin and 
those vhich had bloom were of different 
rig (Crosse of no-bloom varieties with 
Cimarron and 3/441-9, which breed true for 
the bloom character, gave the expected bloom l. HARLAND, Inheritance in’ Aicinn 
in ky and a 3:1 segregation for bloom and 1m communis | Part 1. Jour. Genet. 10:207-218 
bloom in the F, (See Table I) 1920 

In the Fk. of Nebraska 145-4 (no-bloom) » 2. ImMMek, | and M. T. Henperso 
3/441-9 (bloom), bloom was found to be Linkage studies in barle Genetics 28:419 
linked with the MW gene for reddish stem $40. 1943 

lor The following dihvbrid egregation ; NARAI \ Bloom character 

obtained oil plant (Ricinus communis | 
BM Rm bM ban Yetence 21:166-167. 1952 
255 10 15 &4 4, PATWARDHA Cc. B. A preliminary note 

This ratio is clearly a deviation from the on inheritance in castor our. Indian Rot 
9 :3:3:1 expected for this cros The calculated Yor 10:100-109, 193] 
recombination value using the product method? 5. Peat, J. FE. Genetic Studies in / 
is 7 + 14 percent which is close to the 8.3 commons | Jour. Genet. 19 3373-389 
percent value reported by Harland! for the 6 Wuite, O. E Inheritance studi 
same characters Thus the gene for no-bloom castor bean Brooklyn Botante Garden 
carnmed } Nebraska 145-4 and the / gene ors 1:513-520, 1918 


The suggested symbols for the newl 
ered gene pair is /,/ 


Literature Cited 


TABLE I. Data on the presence or absence of bloom and its inheritance in F, and F, of several castorbean 
varieties and their crosses 





NOTCHED EARS IN NEW ZEALAND 
DAIRY CATTLE 


M 
N inquiry from the farming public 
all 
abnor 


regarding the possibility of nn 

herited traumatical aural 
nality drew attention to the prevalence 
of “nicked” o1 


naturally occurring 


4 


notched’ F ears some lines of New 
Zealand 

Natural hay 
heen reported previously in three widely 
eparated geographical areas. Yamane” 
dit in Ayrshire cattle which were 
cendants animal exported to 
Japan from California. This condition 
could be traced in turn to \yrshire 
bull, Eglington 21, which was described 
on importation to the United States from 
“dark brown and 
ears.’ Yamane’'s 
\yrshire records 
exception all 
(five bulls and 
cows of this 
The origin of this peripheral aural 
the fact that 
herd book records do not go back as fat 
The noteh 
distinct 


WW 
cattle 


notched-ear 


dairy 


conditions c 


reporte 


cle or an 


a al 


1859 as 


Scotland 
with 


ne 
white nicked 
earch of early | » 
that 


note hed Cal 


with one 
cattle 


cle Tt endant , 


indicated 
listed 
eight 
bull 


abnormality 1 


) were 
obscured by 
as the date of importation 
and 
In some animals 
slightly 
the 


varied markedly in_ size 
were categorized 


13) the 


in others 


Lypes 


(igure ears 


notches 


were 


notched ; reduced 


ears to approximately one-half normal 
In the latter case the ridges of the 
urface of the lobe were developed 
Phe degree of indentation re 


17 
inet 
excessively 
mained proportionally constant through 
life Lhe deseribed by 
Yamane” was shown to be homozygous 


out character 


dominant (DD) in deeply notched ani 
(DR) 
being trans 


mals and heterozygous dominant 
in slightly notched animals ; 
mitted as an incomplete dominant in full 
with Mendelian principles 
Snyder® reported what appears to be a 


re ha | ordan ¢ 


*Ruakura 
Present address 
(anada 

+The terms “nicked” or 
Yamane for descriptive purposes 


Department of Animal 


Animal Research Station, Department of 
Husbandry, 


“notched” were used in the U 


244 


\. MacDoNaLp* 


NOTCHED EAR TYPES 
Figure 13 
notch ars ot 
normal ear; B a 
( a large notch a ypu i] 
served New Zealand 
broken outline reported b 
superimposed and appear in solid 


hereditary 


l 


Sketches of a In ¢ 
Ayrshire cattle 
small notch 
} 


o 


Shows a 
and 
notches mn 


Those 


appear Il 
Yamane 


outline 


y 


are 


sunilar form of notched-ear im Olio 
\yrshires indicating that the character 
had no effect on the animals’ production 
of meat or milk but disqualified it for 
No mention of the pos 


with the 


show purposes 
sibility of mutual ancestry 
mals deseribed | 


ry 
Snyder 


anil 


Yamane was mace 


by 

\ distinetly different notehed-ear con 
dition was reported in Texas by [vush! 
It was found among the descendants of 


Col (| 


two registered Jersey bulls. The 
It was mani 
the lower 


were 


tion was not breed specific. 
fest 


edge of the ears 


as a nissimg portion of 


Both 
to the 


ears hot 
extent 11 


be 


of not hing 


always notched sani 
an animal and there 
tween animals in 


This notched-ear characteristic was also 


Was Variation 


degree 


found to be inherited as a simple auto 
lLush! reported the o 
currence of moderate notches tn the ears 


somal dominant 


of Jersey heifers believed to be identical 
One set of identical Jersey twin 
this station 1954 
notched 


) ‘ 
OTH 


twits 
heifers collected by 
was found to have moderately 
ears of the type described by Lush 
Ruakura twins produced offspring wit! 
when mated to beef bulls 


WW 


notched ears 


Zealand 


Saskatoor 


Hamilton, New 


Saskatchewan, 


Agriculture, 


University of 


— 


Avrshire Record and adopted ) 
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tverely notched were so conspieu 


ously attec ted that the ears ot these adult 
as short as $5 to 6.0 inche 


breed specihienty It to be sé 





indicating a lack ol 
nheritance 


| 


was not possible to trace the 
1ahZ 


because of the hap 
followed in. the 
h the identi 


animals were 
1 to normal ear lengths of 


COM pare (t 
13) \dahit 


to nine inche ( igure 
thicker 


f these notches 
SCV ¢ 


| lore eding program 


ommercial herd trom white 


al twins came ally. these ears were 

\ third ear notch Was reported Wl mal, showed a prominence al 

gian cattle by Wriedt*?. It was and muscle and a shape s miilar 

ara terized bv a peculiar notch m the by ston kmen tol purposes 
of the ear on the margin ol whicl dentification wl 


papillary or wart like outgrowt 

Both ears 1 each affected an mal were 1 } dey | ot 

omorphi thickened and unusually { ved in annals of the Te 
i ly n itegory due probably 


the character 


1 he expression 
mucl x numbet 


12 
nly 13 em. com 


Oiiie ears being On) 
] ulable tor 


mared vith normal eal engtl of 17 to 
19 cn \\ re lt cle ribed only wo type 
homozvgou normal 


The hetere 


demo 


Cal namely, 
ind heterozvgou 
hotched-eat 
narked phenoty] 
heterozygou 
Owe | HO notch Da thre 


te a homozygous normal 


nate 
notched-ear offspring 
had deep hotel 


ariabilit and the 


roduced a 


rozvvous animal 


\oim il 


ECNOTY pte 
ribbed, hairy, wart hike margined otche | 
ice of the animal leseribed b nal | than t 
uggests that thie notches are 
4 different genetic factor th ar categories 101 
al WTC merels 


lescribed by Yamane 


ame appr 


Description of Ear Notehes Found 
in New Zealand 
re made to a puunniloe 
oracle \vi hire 
nid of New Zealat d 1h) all 
inheritance and gai 


ettort 
| aural al 


i description ¢ a) re 
mality This natural notch occurre 
Whip Hi} { Wiad 


ported 


yetri ally 1 both ear | each cast " 
vestigated Notche were found , iF ant difference MW 
‘ atiol core wtween not 


Ayrshire & Hereford, Ayrshire > ; 
( . ind \yrshire Shorthorn a | Ae 7s eared com 
ha \vrshire mating 


were not bree: Mode of Inheritance 


were found in bot! 


ot notching aried creat] 


wmnony the ammial itfected Pwo majo! 
pes wer distinguished and the deg! 
notching remained constant throug 


anit £ wth. The two 
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subsequent descendents of Eglington 
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The most complete geneological history of 
the notched ear factor in New Zealand cattle 
of predominantly Ayrshire appears 
in Figure 14, For ease of presentation the 
progeny of animal III-2 have been placed in 
three columns collateral relatives. At 
tention is drawn to animals V-5, V-41, VI-3e¢ 
and V1I-66. It would appear that each of these 
represent notched-eared offspring of 
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In all cases investigated this peripheral aural 
abnormality found to be inherited only 
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mice his early tudies at Har 
1914. he demonstrated 
and brown coats were controlled 
but related genes He called the 
black (#8) and its contrast 
mate (1) In the 
hat another 
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of dog 

University In 
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ORIGIN AND INHERITANCE OF D. 
SMOOTHNESS IN UPLAND COTTON 


JAMES R. Mryer?* 


PILAND cotton and many of its 
nearest relatives are normally 
hairy they belong to the species 
now! is Gossypium hirsutum | \ 
haracteristic, which is called Ds. 
Smoothness, has been transferred from 
t wild, lintless, glabrous American spe 
to Upland cotton. Plants homozy 

1D). Smoothness lack hairs on 

tenis, leaves and bracts | igure 15) 
Smoothness appears to he a promis 
new plant property that can help 

he trash and lint-cleaning prob 


mechanically harvested cotton? 


report outlines the transfer of this 
smoothness to | pland cotton, presents 
vyenetic data, and proposes a gene sym 


MM) 


Origin of D. Smoothness 


Scions of a pentaploid cotton hybrid 
(Texas Hybrid 5207) involving a Delta 
pine variety of Upland cotton (21 
52) and the lintless, diploid, photo 
periodic, American species G. armouri 
anum Kearney (2n 26) were obtained 
and grafted in 1948. Pentaploids of this 
type do not produce seeds but they are 
pollen fertile Pollen of the pentaploid 
hybrid was used to make crosses) on 
7106, a doubled haploid of a Stoneville lhe stem section at the left show 

. le condition produced by the 
variety of Upland cotton. A progeny fe Wie wha aad a ie 
from crossing Z106 (2n 92) with the — typical long hair | 
pentaploid hybrid (2n — 65) was grown — by the recessive 
und the resulting plants self-pollinated 
Kifty-two S; progenies from individual — tremely smooth, One 


jants were grown in the field during early, vigorou had many 


SMOOTH AND HAIRY COTTON 


Figure 15 


195] Six of the progense had plants good pollen et man boll 
that were extremely smooth or lac king fairly a eptable lint Phi 
n plant hairs Most of these smooth backcrossed to Z1lO6 and 


plants were very small, late or unpro crossed with M8948, a double 


luctive. Many did not flower. The of a Deltapine type of cotton 

plants in one row were outstanding; & Some of the smooth plants of th 

ot the 9 plants 1) this row were @x backero vel iti. to Z106 were a 
*( ytogeneticist. Field Crop Brancl Agricultural 


Agriculture, and Delta Branch of the Mississippi Ag 
ile, Mississiy his report was prepared as part 


Ipported in pz nds appropriated under authorizat 


44) 





The Journal 


250) 

to Z106. Two backcrosses 
were made each year by crossing hetero 
zygous smooth plants with Z106 as the 
recurrent parent and, in a separate line 


AY ke rossed 


f endeavor, by crossing smooth plants 
with M&948 as the recurrent parent 
Seed stocks homozygous for Dy Smooth 
ness produced by selfing after four back 
to Z106 and after three 
rosses to M8948 were officially released 


to state, federal and commercial breed 


CTOSSES bac k 


ers and geneticists during 1954 
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lable I 
obtained from three different Fy 
tions and from backcross 
volving 4918 plants. Assuming that D. Smooth 
ness is due to one dominant gene, the value 
of P for the chi-square values varied trom 
O0.10-.20 to 0.30-0.50. These results indicate 
that Dy Smoothness is due to 
gene. It is very difficult to distinguish between 
that are homozygous and plants that are 
for Dy, Smoothness. Theretore, 
determines this smoothness ts 
completely dominant. — ¢ with 
varieties produce heterozygous 
varying degrees of rudimentary 
uggesting that the effect of this 
for plant smoothness is modified 


summarizes segregation results that 
genera 


one generation, m 


one dominant 
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the yen that 
ilmost rosses 
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plants with 
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Major 
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The symbol Sim is proposed for the dominant 
causes Dy, Smoothness, with sm 
hairy or non-smooth gene 
it the same locus in G. hirsutum LL. Since it 
vas transferred from an American D species 
the locus Sm must be in the D subgenome and 
the \ 
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integument of the ovule. Since the epidermis 
of the ovules and the epidermis of the 
and leaves are the tissue, it might le 
expected that genes with pleiotropic effects on 
lint and on the hairs of stems and leaves might 
be found in cotton 

Simpson® found a dominant gene i1 
otton which caused very hairy cotton plants 
these hairy plants had reduced lint length 
Hutchinson and Gadkari! found that 
four genes that produce lintless Asiatic 
a ple 1otrop! 


stems 


Salmi 
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two ol 
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also cause glabrous plant body as 
effect 

Phe presence gene for D 
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amount ot 
modify lint 
Smoothness 
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LORDOSCOLIOSIS IN THE TROPICAL FISH 


Panchax lineatus 


Ne 





LORDOSCOLIOTIC. MALE 


Figure 16 


LTHOUCGH some genetical stuche 
been made on lordotic trop 
| fishes! less attention has been 

hrected thre actual study ot the ab 

; . 
normal self. In many instance 


fishes were evidently assumed to be 


1 the basis of external feature 


lordoti ) 
mly. In this report, some morphologi 
l aspects of the vertebral column of a 


a 
nale lordot specnmen of Pan hax line 


ifus are presented 

One male specmen of Panchax lin 
ius which possessed a pronounced dort 
oventral curvature of the body wa ] SKELETAL ASPECTS 
uned during the latter part of the sun OF LORDOSCOLIOSIS 
ner of 1956 \lthough this abnormalit Figure 17 


at birth, it did not interfere 


a) 


Was present 
Mo any way with swimming movements 
ol feeding habits 
Although it was the intention of the 
iuthor to raise this fish to maturity for and the vertebral 
genetical studies, it ched uddenly follow corre ponding 
bend cit thre hocks Without further 


three months of age 
tained with alizarin tudy. such a fish would have been ce 


cribed a being lordoti Hlowe Ver 
t keleton ct thi pecini 


examination of the external fea study of the 
that in addition to the 


specimen of Panchaa demonstrated 
dor ) entral dor o-ventr il curvature ( kigure 17 
shown in Fig ind /) there were also lateral curvature 


of the living 
lineatus revealed only a 
curvature of the body as 
ire 16, As may be seen in this igure, the 
body and tail were relatively transparent 17 ( 


hich were ery pronounced ( kigure 


iid J)). The greatest lateral cur 
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the vertebral column occurred 
immediately posterior to the skull where 
there was a marked convexity to the left 
ide of the body. This was immediately 
followed by a compensatory curve which 


Wiis directed to the opposite side \] 


ture (9) 


though the vertebral column itself ex 
hibited rather 
acteristics, lateral 
evident in the living fish 


extreme scoliotic char 
curvatures were 
Nevertheless, 


the abnormality 1s ac tually lordoscoliosis 


not 


It is apparent from this study that the 
actual curvature of the vertebral column 
does not necessarily correspond to. the 
lordotic fish 


external contours of a 


of | leredity 


Therefore, specimens of this type should 
always be studied by sectioning, staining 
or by X-ray before the nature of the 
abnormality is assumed 
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Closing Date for Research Proposals—National Science Foundation 


Phe Division of Biological and Medical Sci 
ences of the National Foundation an 
nounces that the next closing date for receipt 
of research proposals in the life sciences ts 
January 15, 1958. Proposals received prior to 
that date will be reviewed at the Winter meet 
ings of the Foundations Advisory panels and 
disposition will be approximately four 
months following the closing date. Proposals 
after the January 15, 1958 


Science 


made 


received closing 


following the 


1958 


reviewed Spring 


May 15, 
In addition to funds for the support of basi 
life sciences, limited funds will 


date will be 


closing date of 


research in the 
be available during the current fiscal year for 
the support of research facilities and progran 
at biological field stations 

should be addressed to National 
Washington 25, D. ¢ 
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Hybrids from § 
145. 1957. The 


An error has 
Allied Genera. IV 
Hered. 48:141 
In Table I the 
1-7 should be interpreted as 201 + un 
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offiicularum 
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This noteworthy new text presents, in 
comprehensive detail, the structure, beha- 
vior, and evolution of the hereditary material 
in both plants and animals. 

Following an examination of cell structure, 
cell division and syngamy, and the chromosome 
theory of inheritance, the book deals with the 
problem of chromo-ome structure and behavior 
—including a detailed analysis of crossing-over. 

Both normal and abnormal conditions are 
considered, and emphasis is given to modern 
experimental approaches which deal with 
mechanisms and the interrelations of form 
and function. The text's orientation is gen- 
etical, rather than physiological. 


Designed as a basic text for upper divi- 
sion and graduate courses in genetics, 
cytology, and evolution, the book will also 
serve as an invaluable reference for all biol- 
ogists interested in the contributions of 
cytology and cytogenetics to biology as a 


whole. 
596 pp. 6” x 9” illus. Pub. April, 1957 
Text list $10.00 


To receive approval copies promptly, write Box 903 


| PRENTICE-HALL, Inc. 


. | Englewood Cliffs, New Jersey 
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Fundamental Concepts 

of Genetics 
Dr. E. B. Babcock reviews the seven high 
lights of the first half-century since Men 
del § paper was rediscovered The bibliogra 
phy includes the contributions of over a 
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Brunn, Vol. 4, pp. 3-47 

copy 
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OF PUBLISHING 


GENETIC STATISTICS 


By OSCAR KEMPTHORNE, 
Professor of Statistics, lowa State College 


Professor Kempthorne has developed a fresh approach to the study of math- 
ematical theories ot genetics by integrating the statistical techniques basic to the 
subject. Because of the specialized nature of their subject, many geneticists have 
only a limited knowledge of statistics. Thus, the author utilizes only those sta- 
tistical techniques essential to the study of genetics 

For example, the author presents in detail the use of statistics in the under 
standing of quantitative inheritance. The techniques in this case are the simple 
ones of evaluating and examining means, variances, and covariances. The author 
gives the geneticist sufficient material to use the analysis of variance to full ad 
vantage yet prevents him from becoming overwhelmed by the potential complexity 
of the statistical theory. 

Professor Kempthorne’s method of integration is based on ten years of sta- 
tistical consulting tor geneticists. Much ot the material covered has been de- 
veloped in the last four years by the author and others. Their research takes the 
reader beyond current literature 


Some of the important topics covered... 
* elementary probability 


the theory of quantitative inheritance and its statis- 
tical utilization 


the theory of inbreeding 


the theory of animal and plant breeding 


population genetics 
* statistical problems in human genetics 
1957 545 pages. 


Send for your examination copy. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue New York 16, N.Y. 





